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Direct photons are
• produced during all stagॸ of the interaction, and
• escape withminimal final state interaction.

They are a tool to directly probe the medium
propertiॸ in a heavy-ion interaction.
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based on thesॸ by Richard Petti & B.B., supervised by Axel Dreॸ
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Photon sample: external conversions

For each e+e− pair we can calculate its apparent invariant mass
assuming it came from the vertex, or from the HBD detector shell.

Figure 1: e+e− pairs in PHENIX
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Figure 2: Photon selection
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The direct photon yield
Instead of massaging the experimental inclusive γ yieldmeasure ratio
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Figure 3: Tagging efficiency
corrections from different MCs

Calculation of yield and vdirectn is
straight-forward:

Ydirect
γ = (Rγ − 1)Ydecay

γ

vdirectn =
Rγvincln − vhadronsn

Rγ − 1
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Result
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Yield
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Figure 5: Direct photon yield
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Figure 6: Excess photon yield 6 / 11



Yield – centrality dependence

The excess photon yield has a power-law dependency onNpart.
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Figure 7: Integrated excess photon yield vs. centrality
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Photon anisotropiॸ v2 & v3
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Figure 8: Inclusive and decay photon vn

0.0

0.1

0.2

0.3

v 2

γdirect (calorimeter)
γdirect (conversions)

Au+Au√
sNN = 200GeV

RXP(I+O)

0 1 2 3 4
0.00

0.05

0.10

0.15

v 3

0-20%

0 1 2 3 4

pT [GeV/c]

20-40%

0 1 2 3 4

40-60%

PH ENIX
preliminary

Figure 9: Direct photon vn

vdirectn =
Rγvincln − vhadronsn

Rγ − 1
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Models (2014)
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Models (2014)
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Summary

Soft direct photons are a great tool to verify our understanding of the
evolution of heavy-ion interactions.

Are we missing important photon sources, or just making unjustified
simplifications?

Measurements of soft direct photons in other systems can be used to
tune the mix of sources.
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Backup
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Figure 10: fig
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Figure 11: fig
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Figure 12: fig
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Figure 13: fig
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Figure 14: fig
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Figure 15: fig
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